Clinicopathological analysis of breast ductal carcinoma in situ with ALDH1-positive cancer stem cells.
The aim of this study was to elucidate the clinicopathological characteristics of breast ductal carcinomas in situ (DCIS) with aldehyde dehydrogenase 1 (ALDH1)-positive cancer stem cells (CSCs). DCIS (n = 194) were subjected to immunohistochemical staining and results were examined for associations with various clinicopathological parameters. The ALDEFLUOR assay for breast cancer cell lines was also performed to determine the proportion of CSCs according to intrinsic subtype. DCIS with ALDH1-positive CSCs were significantly (p < 0.05) more likely to be estrogen receptor-α (ER)-negative, progesterone receptor (PgR)-negative, Ki67-positive and HER2-positive tumors. Luminal A subtype (8.6%) showed a significantly (p < 0.001) lower ALDH1 positivity than the other subtypes [luminal B (50.0%), luminal HER2 (36.8%), HER2 (35.3%) and triple-negative subtype (26.7%)]. Double immunostaining revealed that ALDH1-positive CSCs did not overlap with ER-, PgR- or Ki67-positive tumor cells but did overlap with HER2-positive tumor cells. The percentage of ALDEFLUOR-positive CSCs was lower in the luminal A cell lines (0.02% for T-47D and 0.4% for MCF7) than in the luminal HER2 (9.1% for BT-474 and 9.5% for MDA-MB-361), HER2 (13.9% for AU565 and 33.2% for SK-BR-3) and triple-negative cell lines (28.4% for MDA-MB-231 and 30.7% for MDA-MB-468). Our results suggest that most CSCs in DCIS are in the G0 phase (Ki67 negative) and do not express ER or PgR, but they do express HER2 in HER2-positive tumors.